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Optimization research of the exhaust height on aviation piston
two-stroke gasoline engine

WANG Lei, ZHAO Zhenfeng, YU Chuncun, ZHANG Fujun

(School of Mechanical Engineering,
Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to study the influence on engine performance by a variable-exhaust
two-stroke engine as the unmanned aircraft power with removal of the variable exhaust sys-
tem, the simulation of the cylinder's working process in the engine was established using Fire
simulation software. In the model, the characteristics of the engine after removing the varia-
ble exhaust system were studied through simulation and test. The results showed that after
removing the variable exhaust system under the condition of 2000r/min, 10% throttle open-
ing and 5500 r/min, 50% throttle opening, the scavenging efficiency of the engine and the
output power were reduced. On this basis, using the simulation study method to optimize
the exhaust outlet height parameters, the results showed that: after removing the variable
system, the optimal value of the exhaust outlet height was 36. 3 mm, which can guarantee
the common drone flight speed range. The scavenging efficiency is high under all operating
conditions. The loss of engine indicator power is minimal, and the output power can satisfy

the drone power demand.
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scavenging efficiency; performance optimization
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Table 1 Engine structural parameters
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Fig. 1 Gas port position
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Table 2 3-D variable exhaust valve control strategy
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simulation model

R A Hfe
PR R E/K 303
TG ZERE T iR /K 550
PR E R E /K 340
AL BE TR /K 475
AU R IR /K 550
1% 28 TR /K 590
ST R E /K 500
SELEL R /K 550
AR E /K 303
HeAH '/ MPa 0.1
x5 3INMIRMHEMBREMY

Table S Boundary condition setting of the

simulation model

e T8 A T B TH C
338 / (r/min) 2000 5500 6500
gt/ %% 10 50 75
He= I 12 ELPS o [R] & IF
HES D 5 B /mm 29.3 36.3 40. 3
§ N 5% K / MPa 2.86 3.87 4.1
BN iR BE/K 1100 1200 1300
HEA R /K 400 520 610
HA)EJ1/MPa 1.07 1.08 1.1
3.3 HIRHERKRZ

e I AL B A Sl AL A - i i a8 A T 50
JLCEE R 6500 r/min 50 %0 5 0T HF B 19 BT R
T B A ATy AR KA A5 RN B 8 R
I8 R R S P I 55 7 U W B R s e R
W2 4. 6700, T LU R E R

-- - PHEA

-150 =100 =50 0 50 100 150
Ml #Ra/(°)
B8 e 5 0 B A%

Fig. 8 Comparison of test and simulation of

cylinder pressure
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Fig. 9 Remove the exhaust valve before and after the

three conditions of scavenging efficiency
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remove the exhaust valve before and after
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